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(57) Abstract: There is provided a reflectance-type light emitting device having an excellent heat radiation property and capable of 
using a high-power light emitting element, minimizing the irradiation efficiency lowering of reflected light, and collecting/irradiating 
^? a large-output light with a high efficiency- The light emitting device includes: a case (10) made of a metal material and having an 
excellent heat radiation property; a reflecting mirror unit (1 1) formed so as to be engaged with the lower portion of the case (10); a 
Q light-transparent transparent plate (12) covering the upper surface of the case (10); heat radiation 
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LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) m^mm^oui^j. ±x<Dmm<b&&&mtf*i 

fig;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), 3-—=? v7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ y /i (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 



IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



plates (13, 14) made of a metal material having an excellent heat conductivity and inserted into the case (10); an LED element (2) 
mounted on the heat radiation plate (13); lead portions (15 A, 15B) fixed to the heat radiation plate (13) via an insulation layer (15a) 
so as to serve as power supply members for supplying power to the LED element (2); and a spacer (16) made of an insulating material 
for insulation between the lead portions (15 A, 15B) and the case (10). 
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5 *{±JMi. B*i#IFtiiIS^(2 0 0 3- 3 7 3 2 7 4> 2 0 0 4-2 5 1 0 2 

So 

LED (Light-Emitting Diode:fg^< H) ^tSlttt&^lRjffiflib, 
Amm^f 5 - 2 9 1 6 2 7f^«l:»KSnTV^. 
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l&EfefRtePKk itrf2&OTff bfcj§Mfc*=rr s «b ©Tab o T *> & v> 0 
«rtB^flgffi»C»-rSRIt®©itflcft*J 2 7t- 3 . 4 k s t r a d«$nt^ 
5 ^^(DTa&oTfe^V^ 

10 wr^^^-e^oT^^v^ 

mmmikoytmmt. r, g, B®Mo)t»^5fe©i?$oT%i^. 

15 aut *&m<Dmi<Dmm<Dm&\z&%KXM<D5fflmm-c&r)* (a) 

mm. (b) « (a) ©B-BSPK:fett««l»flffiH, (c) « (a) <0C-C8&K: 

20 ®gu (b) « (a) <DD-Dmz&tf2>mmmm, (c) « (a) mmm-v&Zo 

H4Jt »Ufe^a*^"r0*T?»D> (a) fctfflffiBU (b) CTSiT^S. 
H5tt, *5IW©»4©||Jfi©^J8fc«SSi*SlCDffi^g«*^b, (a) ttJK 
grMBU (b) ttZ^r^SJ&fc^lifHT?**. 

25 H7tt, *^Ol6 0^1©f itiSt-^ 

m 8 tt, *§g?f(Dl7©^I©fSII:l5LED^MBI5©«1^0t$5. 

H9it *mw<Dm8<Dnmommz&zKMm<Dmytmw-c&r). (a) Km 

ttBU (b) tt (a) ©B-B«K:*VtS«IWf®BI, (c) (a) ©C-CS&fc 
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(b) &«eu m nrfmm. (d) (e) ^WM^^D^ff 
Zhttm vtcmmmoym its & - 

yt%cMmfrt>&fr¥mm, (b) (c) & (a) oc-c^hm§i 

(d) & (b) (Dime? xD^^-tmmm^^o 
anil ^gi$43j;^m^«^^^w^b> (a) teftnmm 

(b) (a) <DB-Bmz&tfZ>®Wim. (O & (b) (Dc-cmz 
10 ^t£«rEIT&3o 

sun m9omM(omm<D^mm^v. (a) km^^wj&^k 
(b) «^--7.©ffi<D^^!i, (c) ^©{cpga^WT^^— x<D^^j-efe^)«, 

15 (a) \Zmytffi<D¥vfim> (b) (a) ©A-A^^tj-^UfMHTfe^o 

@in ^mm(D^i<Dmm(Dmm\z^Rmm(DmytmmT^r), (a) \m 

20 £BU (b) (a) <DB-Bmz$$tfZ>Wmmm (c) (a) <DC-cmz 

mm^ommui 2t, mmmmzmn^>±mMmxmm^nx^—x i ocd^ 

25 fc#A3n*;B8»«-l 3&<£tf 1 4t, Mtl 3(Clt$n§LED$f 2t, 
ftftt«l 3 fcl&M 1 5 a ^tTSt^tlTL EDi^ 2 l:|&it5MM-e 
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1 5A3$£Z$1 5B<D?\%MLJjfa&XJ5m, £n<S £i£3£T&:#ft£Y^[6] < hb 

xnwr*. 

LEDif 2H G a N^©f ^Wi:J: ^ Ti^^tlt* 0 , 9-yX^X 
ttlmmXlmmT'S^ 0. 3mmX 0 . SmmOl^XLEDif- 

^fjh^nrViS. I E D3)^ 2 OTffilifi^-^ h«¥0S»S!l:«}:oTtt»« 1 3 

20 jgHJ^l 2 tot, 3teSfflttSW*r*1»BSfc«koT 5 F«JKK:^snTKI#ilil®l 1 
ATM»^n^5l3i$t5^I)itt<&tt§ttt)t'7-X 1 0(DJhM^r®o 

M«13^14H flMg2»ttfcftnSJ¥S 0 . 5mm, #g (Z^fpJ) 5m 

25 TV>5„ 1 3 1 4 At"*-fc«>©;* U y M 3 AtifiWf 

5tlTV^. Mtl 4»i, X'JyM 3At#A$ntMIl 3 tifigfcf *«fc 

CWtenx^S. ttlMKl 3 OL EDif I Wttffitt ioTL E 

D ^ 2 4>*gi& KISS bfc«M*K:fi*«Jfcfc* tlT 2.0 mm^ i $ tlX V> £ „ 
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7^3©^fei3cfca^^ 

££>U-FB&1 5A^l 5BH Jfcf&fcl 3 (D^MfC^U < F^Di^Ji 1 
5 a^LT^«$tlT^O, ttftfctiU 3 £^LT U - 1 5A*J;tKl 5B^ 
5 ^U^i5ttoTV^. 

U-F^-A (E^iTT) IzQkWtsntcV-Fffll 5A:fc£tfl 5Bi: 

10 u^^3(Dm^^'M^>^rctb\z^m^y^m'ro &rc. 

TztT'V-FmmizmtizyttfKM-gnz. mz, mrnmx&mzntcifrmui 

»Sft«l 3©»LEDff 2£iiU ig^L&V>«®£:'J-FgBl 5A*3j; 
tfl SBtS^-ftST^f^ >^b, L EDif 2 ^^Be^ltT'S tt^Ct 
15 -;i/H^2A^^-r^)o ^fc, 5 A&J:l£l 5 B£'J — H^lx-A^ 

e^il-r^o 5— 7. 1 0 U" 1 6 ^m^tTo JfcKU LED$f2, 

5A&<fcm 5B$if^nfcMIl 3£^r- 7,1 0 OX 'JyM 0 
AfcJfAU X^-itl 6<2&g£TJ¥L&tro- iS^«l 3©7'J v h 1 3 

AMSl4^#At§, mz, ^r-XlO0TE -T/^fc^, LEDif 20 

20 mkMm\z&mir&Mn\z^&j&i&i£nfcKttmffii i*«x*r*. ^--x 

25 iii^l^^^n^tLED^BWtl.. LED^2^S>Stlt$nfeIll§ 
£«&©ftWU El#*«B1 lOSIfiSl 1 AT^St^tlT Ziffle ¥frfc£t*ft£b 

THi (c) \z7K~tt&i> Tfe.fr>%, LEDmT2<Dnmm\zmfr\,\ -si^-t, 
frisTftmzwcMznzo 
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(2) ttSB^£fc£^«l 3:fc«fctf 1 4«* LEDff 2©f®^ (Z$fc£ 
10 TV^<DT, <f> 1 OO^f tbtfe(f) 1 O0Stt®mt5LEDi^ 2^ 

LEDifM^tMti 3, 1 4©®««i 5%mmizm%.v, fcm<D%itb 

20 ^£/Jn$<#P*_, /J^CD^ggfr^fC^ LED$1 i 2W5LEDif 

mwmm.%wm:£.t£z> 0 mz.& mzmmznT^z imm^LED$^2$i 

f£bfc4>7. 5©Ay^r— ^SfflV^Tfe* 1 OO^KjtMT^ 

gtdTO?.fc^TL EDifilI«/h$ <-rs<D^*bVi. 

(3) Mil 3££—Xl 0fc^£i*S££fcfcfefS&&l 4t2flSSS*TVi« 
fcfe, fi^0Mtl 3^fflb^e,LEDm : ?2 43 e }:^U-K0Pl 5 A&<fc 
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(5) xi o©rts®#fcm*isi**&^rrs&«K ad»«^z^iftKHB&* 
u i A-vKMzntzK%iyt<Dyt&mmPWi5— xi o©^m®^s 

-T££5&£bT$K &*&<^|»»3*£iir£££#T?£*©TN n>;V7Y1zny 

10 TSJRItttefc^bT'blTO-e&fK £©»£\HK:3&*#fc£>. 

(6) WittOTJ^-^AtSbS©!?, tt&MRl 3(DM*m. 

Ott^iMS^. £©&«>, — JKC^-^m-T-Tfi^SJfek— h^>^* 
fflV^<Tfc2 Or/WOT©^StrL<h^#^>o 
15 75:43. ^l©^|Of!lTI4, GaN^OLEDiT 2$ffiV^c«^^ibfe 
fl|*.ff, Al I nGaP^©flfi©LED^2^ffi*r ; 53:t ! bBltgT?S^>o 

l ED$f2 fcttitr*^— A^m^s^UT&s^msi© 

20 ©<h*T?-^£o 

©**6, &3v>te> LED©uv3tfcj;oTjajesn«m^©wfi, 

^©fcfjMgEHftfiOX^ h;V3frZ?«ffc$nTV>S. H©Jfe*l/>Xt:±oTi)!fi 
HiST3fc<h bTffl V> 3 © fc te?6»TOT 25 K) , &&mifiiziSttmm £ & 5 X 
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ytmm.3Uxm±vrch<ox$>^m^^xh^ 0 uyxttvmmo 
^mmiz^xmyt-r^m^. u>x\z&z>mMyttKmm\z&z>mMyt£xi%- 

x. ^mvm^mm&mtxg&o 

e d m^^um \zmm u xm.m.mu^m &n o ^ ih#-c£# b > ^ 
^fe, LEDif2tKitiii i A£<Dmmmmiminx-femt£nfz*><Dx 
15 m^i 3*5^tKi 4co^tn mmmzmnz&mttmx&nmmzmfe-z 

\ts mm(omMmmrcnxf^<ytm^(Dnxmti^ytm(Dmmmz%^T^o v 

^bll^-r^>TO^fc J; 3 U - F 7 U— A £ (D^^ffif £ i: &X& 

^IMfcLO^Tfe, U-Fg&l 5 A43«fc^l 5 BCLEDif 2©fl^ 

25 l/TS^ * yt&1$k&fft)'& : &h<D£.L>X 7 b&.^o Jft3£l/>XtK<£>5tHJSI$£: 



WO 2005/043637 



11 



PCT/JP2004/016364 



HI (d) tt, LEDlf2©imo^@tS5. LEDi 
10 l 0 ©^©ic^llftlS^^^'r^^fe^lHia^ l 0 B $MtfcMl:feViT^ 

15 ®n«ii&^7Xhffla^fc«koTa®^bT > bPi«©ai*^6ns. on 

mm. (b) « (a) ©D-Dffl5fc:fetti8t»rSiEU (c) U (a) ffiMErC»5. 

20 7t, ifc^&i 7©sm, -r&t^ s&Nis&i i t^iRj-rsfflfcsar 

RSt««Bl IteU U-HW1 5A:fe£tf 1 5Bt^it§M^Il 5 a£ 
25 fT5, 

M«13Mi;i4H »eittfcfin5J?S0. ImmOyjVS-DAtt 
X^-+r 1 6 ^U^r-X 1 0 £3df $nT^£o 
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3tRI#tt*f*#*rSfc«)fc*lflc«^y^*«lfiSnT^a 0 U-Ff 15BH L 
$ nt H * . L E D m=¥- 2 teX^^r S'EMg** 5 ^ S ^E— ;V FSP 2 A ^ «k o T 

10 if^titv^. 

04«, JWKdta*^*rHT?*0, (a) «M®EU (b) te¥MIUT&& 0 
£Z*1 4&*&-T:3zmmz3Z&-?Z>&?\Z7sV v h 1 7 A:fe<fctfl 7 B#Jgj£$*l 

5. 

*i\ (0^rT) Mfiy#snfeu — nasi 5A*«kt^i 5Bk: 

B ®^te«8fflfc L EDi? 2 E^L&V* L EDi? 2 ©tit U — Hffl 1 

20 5A*^1 5BtWt31?#>f^>^U LEDm : ?2^1tJ3i$tlh'r^i: 
t*>fc ; e-;VHiJ2ASr^ric-rs. 2fcfc» U-FS&l 5B<D5feSSg|5i:55tM 

tfo LED*f2*«ktfMaftl 7£— teftSfrlfcU- 5A&<fctf 

1 5B^-X1 Ofcjffl^jitT. U— 5A43cfc^l 5BSrU-H^W 

14 0mMM^ftl 7©7>JyM 7A*«k^l 7B£#AT£££ ! fefc 
16©X>J^M6 AK:ife&« 1 3 £iSi&^&t?, #ClC> $r— X 1 0 <7)T^ 
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±12 l fcsn 3 <D^i©^i «t % t , &rf(D9J}^tim e nz> o 

(1) U-H«l 5B^SM$S1 7^btfill 3*3J:^l 4(CLED^ 
5 ^20&ft\Z&^<m&tem~?Z><i:5lZLfzfz.&. LEDi^2©iiJffi;>J>fc£;ftb 

(2) Mcm^mi 7ttMl 343ck^l 4^it-r§ili:(CckD, tmtiLl 3& 

10 

iff®^, (b) tez^mfrzM.fcSf-mmx'&z* ^o^gtin (a) 

J; 5 3 iTi^ Ufc^^gt 1 ©SMS 1 2&mmi 343«t^l 

4CDTfi9fcE«bTV^«^&^-rs. Tfcfc)^ »B«12fcJu (b) {^T«fc 

lill 2te, 7^m®$-&§Sil?Ll 2A£WLT43D> X 1 

20 0 (D^X^-IJ- 1 6 CioTSlt^nTV^o 1 7 fcJ3|jI?L 1 

2A{Ci;oT^r-X 1 OO^iCiBS^n^o &*5x £ ^TSItl® 1 1 Atetf> 1 
0mm, MS19H)¥$0. lmmT&3o 

k\z, ^A<Dmm<Dwm\z^n^%%mmi(DmmxM\z^x,. skrizmw? 
ttv, y^\zom^*n&tt®\z^ft^y*itm?o Mz, u-fbbis 

B ©SfeSgB&fc LED IjtT 2 <£^-& U 0^ L& V* LED 2 ©«S «h U — FSB 1 
5A43cktfl 5Bt$7<t3T^>T^>^U L ED^2 *#H^±*r^ t 
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1 7 s^-rs, mz, t-Ts i o fc^fcjgjEfcsnfcRSttfcSB 1 1 

1 5B$y- XI OlOl&JM&tf. U— HSl 5A43<fctfl 5B£U — Y*JV 

ma?n 2Ai:M$tti 7^m®$-&^o y$z, tkmui 3&&zti 4 x 

1 0 KM^&tf „ cOtf, iScffeSl 3 1 4<D*#Mfr&tiLm3i&l 7 ©X 
'JyM7Afe«kt;i7Bl:#At5. ttSfcK 1 3 & «fctf 1 4 fcifi2rrs«k 

1 o 5 iztkMffi. l 9 

jttH b fcis 4 (ommwm \z ^Kr^^tm b n z> . 

(1) ra^fti 7 1 3, 14, cfeitf 1 9«S3^«l 2 0D*MWfc:Ba 

(2) L E Dif 2 WSii^CTMt 1 3, 14, $5«ktf 1 9 ©BBS&« 

Mti3, 14, 9<Dmm\zm^TMmmzmnz>mytmm-t)mzn 

(3) rami 3, 14, &,£tfi9te, fflfc<D?zib\zmy£&wfemm'v%z>ffim 

20 "Tb^-X 1 0^JMRbfe< tfe+^Mtt^tens, 

(4) ra^ttl 7#5S9MR1 2©SiI?Ll 2At«fcoT5SfSn5fc», 
J;o«$n^iSl3, 14, &&T*19&&femzmWi£ J &Z>Z\k&-l?% 

25 «1 lte, LED* ; f20tTfca«l lBSflfcSlfill lAStl/T^«. 
Sflfflfcte, LEDif20fiIi:, LEDif 2 frS+'MtofrfalC 2 R, ^CMltti: 
M&:£ftlC2R/3 0&@<hK^ 

^ibxab^o 
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_t!EL.fcfg 5 (omffiommz&z l e ds^ 2 <DWrF\z.tk&znftytWL e 
5 mtu&. ami lB&sattmmi lA^wrnxmrni^. &mmmz&<ox 

;U FSB 2 A«> L ED^f 2 ©)ttt»lifll*«RaH«fca[Ay^iaSP 2 a ^tUtM 

2 a^e> ; e-;vF^2 A©^«g^tt»$n*iRfcJB*f*r*. ledsi^ 

2 ©i£T<Z>K&MR® 1 1 Afc3WAStbftV>fc«>* H»M^<DMDffittt 

M 8 fit, 2jc56W©m 7 CD^MCD^t^S L EDifMOM^StfeS. 
15 LEDif2H 7Uy^fyW^T»D, ^^^«rWT§^bT;i/^ — 
(A 1 N) ^e>^^>-y-^^>h*^P2 1 KAu/t>^4^UTiSi$nT 

^•?^>hif 2 ltt, IJ-FB&l 5AilIKl^$n5tl2 lAt, 

y — f«i 5B^mmwjc^$ns«@2 lBt^tu ««2 iA^=fcr;2 1 

EDif 2©it (H^iTf) tznfS.fflZ&M'ZtlZ. Z.<DV7'?V>hm=f-2 1 

±febfcH7 <Dmm<Dmm\z&2>£, tms&i 7\z^^>vm^2 
25 2 ^ ^njtifcftSo y^t^iv^ViOT, ^— ;vfimx& 

m^^t-r^dt^T^, L E 2 01)16* if 5 C tdiTf , K!*3te©^ 
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±M\^it^m<ommx\x. leds^2, Kttwmn> u-fb&is 
a, i5B, Mti3, 1 4f^-xi o\z^vr^mm^mmvrc^, z\n 
5 zzmfemizmmx^m-ztr—T, i o s^Tfc&v*. 

®EU (b) (a) ©B-BgRttlt§ilrffl> (c) (a) #MEPr&£o 

JKDLED2 0H 7'J7^7^M©GaN^LEDif 2 (^1^*4 7 0 
nm) <h, GaNiLEDif 2 §im^7Xtli A 1 2 0 3 SS2 0 0 mm 
55^12. 3X1 0- 6 /<C) ^>^X^> (W) --^>Jr;i/ (N i ) (A 

u) xmm-znxx^x^A 1 2 o 3 »^2 o o\z^^n^m^^->2 o 1 

20 GaNiLED$f2 £|hIS&/1^->2 0 1 t$f^tCiit5Au^^7 

HA'>^2 0 2t, GaNmLED*^2^i>rih-r^)<ht I b^^^X^WA 1 2 0 3 
mWL2 0 0 t&m-2n2>fi7XM±^2 0 3 Zi&m-?Z>o ^©LED20H ^ 

#^x^ta 1 2 o 3 siR2 o o«> mm<Dmm&&T$mm\z*? : 7^x2nrz.w 
25 /^e>&3®s&/^— >2 o i %mmt£itz>\£T*-)i2 o oa^ut^§. 

#^X£f.lkgl$2 0 3H {&M&rt77>£L>T<DV>Wtmtf77. (MkB 3» 1 1. 
4X10-VC, Tg 3 9 0t> n=l. 5 9) {Cj;oT^^tlT^ D , &m\Z 

■ &z>* y v^v^m^z^x^^Ts^A 1 2 o 3 ^2 o o tmm^ntcWi\z^ 

^■^r-XtJv VZn2>Z\t.\zm~3<±M2 0 3A*i«2 0 3B§tLT^f 
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HUH tkmmi 3B, ^J'fSHIl 3CRtf»il 3D^6^Mi0 

5 mmzTK-fm-e&K). ^n^n (a) «:offEu (to r&ftn&Bu (c) «t®® 
ffit^ft^uTv^, 2~D<Dffimi 3dh •?-n^n#ui'5Ki©iis 

10 2tfcGDJ8lfcRl 3B^tim Ufte3IMtKlftnSJ?S 0 . 2~0. 3mm©i 

fck JBE5£P#fcftiitt&EI*$s (8 0%) £$n5*>0D£fl§V>T'fem>.- 

20 JfcUfcKl 3 B tmfSl 3DtMt§tt%IC, 2 «C©4feSI&tR 1 3 B£I£t>£-:b 

#y-f5 FBI 3C0IS1 3DH ±3«©«k'5lCfllW«3fcirF«fc*ViT* 
f&Rl 3B©iR«JJ;0^Wrs^K*bTViS^ «B$g 1 3D©#IM5 FBI 3 

25 U £fc, MfBl 3D©#IM5 FBI 3 COMM^fflfHJckO^mbfc^^ * 
I*^©ii|ftit§IttaoT, LED*^2te*Ht&fT5fc«TC&*. * 
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3=&> mil (d) tt, ^WM<k 0 JS^Sf IfcM WI@T^5. 
JiKEbfeiail (c) fc^-TJ:3fcdfcto«tefcV>Ttt, °- 3X0 - 3mm©W 

5 011 (d) ^^Tct^^^^cfcD, lft I S;&i££*f^-r;i£ ! fe&<> 

MIC 011 (e) tot, WSMiDm^fb, .B.^. 3&«gre&5 

10 TMSUfc^mf 011 (e) <&S8!fc«fc:fcV*Ttoi, 0?S£ 

S.k'SteftJW&a^ Sfc2tfc©ifcJIMRl 3B«itf. ^Kl, 2tfc©^U 
-f 5 HKs^6a:*#U-r3 FBI 3C®, 2«:c6ftjfe«l 3 B^5tt*liJUfc^ 

20 ut> ist^ 1 3 &<o&m\zm* y*iz&z>mm\ix.%:Mvr£^ x u ? v 1 3 a 

F«MBSS6*b, *H61 3D£SS«Lfc&, Mfc^U-T 5. F#IBS»*bT«fSl 
25 Vi 0 



WO 2005/043637 



PCT/JP2004/016364 



19 

-tomtit 1 3BT^^tHt^u^r$ nil 3 ccD-rmmffi&ffivmif. 

i^pt^LED^2 sfc-bnmui 3 B(DTmmzmmM\zxm^t^ 0 z.<Dm, 
±mvtc&8(DmM<D]&n\z£z>ti, 2^(Dm.^Mi 3B(Dmizmmmtvx^ 

10 FMl 3 C^^LTE^Ii^SffiSl 3D^r— #:^I^ltfe/tJ6> ^r-X 

1 0\ZttTZ>1fr$$Ml 3B©m^#^tt^_t-r^o ^-Xl O&cfctfM 

3 B<h$@?§l SDiOW^U-f^HIl 3Ct;J;oT§mui:^^, 

15 ^T^31^^^^o 

tomtiil 3 BCif^lMl 3D£FWT3fc#>, I1T5LED2 0 

TLED 2 0OMMi^®IST^?)i:t^tl.o mz. GaNlOLE 
D$f2TH ^ffi^^T^H^ ±\zm±tt<D&MZ&Z>%(DX$>2>fciZ>, # 
77>m±\Z-r%Z\LX, ^Tffi^-fb^/jN^^L.ED 2 0 <h*T3 £ £#n?#£o 
A = 3 6 5nm^^fcUVMoTt), lii^t'bt 
25 <h T# 3 „ 

^2>m>b$>z>tf, zsva>mm\mmm&jLtf*i'ffim£y^te^<Dx. ytmti 
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5 vx%. mm, z?y>7m(Dmm?f&.ffi$LV\~<^o -mzm±untvx 
m^znzjLtf^^mm^zsvnymmiztth. i/ioot© 

^pJtgTS^o fib, ft!8f#i^£|£«S£D£<Z>^ JfcJIMt^ ft&ft 

i!§<7)cfc 5 oft< -xomftifiiz <?zz><Dx, z^ypteE 

15 &©*T]£irr* 

^bfe^jje^Kis^T^t-sctfciossH^if^^&ns©^ 
»^®ad«/h$< h%®nt£m&&&mr&'b^y^-i?&^mfcx£z>o z\<d 

. 25 ±|HbfeLEDOD*^b^ViT«, ISilS^^X 

^M^IV^UtT, I*ifitb^o^7Xttl (10 4 -10 9 



% 
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5 £fc, LED 2 OiCOViT^ U >^#^7> (1^031^11. 4X10-VC, 

T g 3 9o^c) £#^x^ta 1 2 o 3 mu mm^mi 2. 3xio- 6 /t:) <om 

tAl 2 0 3 II («M7. 0X10- 6 A) ©M^b^L-T^iM^o 3tit 
10 ^~^<X<DLED^2^UTt)^^Xi!fjh&BTtBi:T#^o 

ii2n *mw<DmQ<DmM<DMmizffi&KMm<Dmy6mm-v$>r>. u> « 

20 ^MiiJ^e>^fc¥@0> (b) (c) (a) (DC-cmz&tfZWt 

mmm. (d) « (b) <DMm7 4><Dj&w:&^~t®mm~e&z>o 

(G) , (B) ©^^Mt§MlR, 1G> Mt;iB$-#65 

25 KMi^nn 3o©LEp^3^BM$n§R, g, Btf>ft£^n^nj* 

1 lCi^ttS. 

LEDif2fl ^^^S^-r^m^LED^T^O, ^"T^mT'fi^ 
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10 $tlt*D, >Piw: 1mm, L EDif2 £^ty«TOW ®:£t6]<E>iif h : 7. 5 

JS£*ITV*3 0 LED^ : ?2^e)^l ; i|-^n^)^^y— 7. 1 0(D^P^1 0 0 

ICfiSbTttt e>n^^®t©S»iM 1 1 AXfcttTZ>Z\h\Z&-DX, LED 
15 ^T2(D^ffi^f^^S^M^^^Dffl-rJ:-5{c^$nTV^o ^-X 

i o t<D^M©R^j^^«^^^.fese)0»7^ > 1 1 ctfmfevnaz 
^^nmmxm.mmzmn^nx^^ 0 ^.my^oi icn m^rcum 

zmmitmjitfM-z nx ^x & v> 0 

20 @13H M^cfc^^m^^^W^b, (a) te^Mffi^JEfc 
¥®®> (b) (a) (2B-B£&K::33tt£*sO®r®, (c) tt (b) ©C-Cg&fc 

sh&k 1 o 1 0i3 (a) \zm-r&?\z, mmmzMmt£nfrmmmfiL2 
3fimMmfe-znz>£t*>\z, m^&mui o iai:a i Nij-^>h2 5*^* 

25 bTLED*^2*JJ^ttSnT*D, L E D|f 2 lit ^t->U 3 >il 2 4 
tioTMlt^nTl^, AlNU-^>h2 50|l5®Wt SWHMRl 0 

tlTV^o h 2 6 teft*.T* Ag^-Xh^^H^M^ti 
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®mmm.23\z, mis (t>) \z^ir^^ mmm^f3i^>m^2 3 0 mm 
n&yt&mmtisTOA 1 mm^2 3 2 t^-r^o 

10 AlNt^>h2 5tt, L E Di^ 2 Of tffi 1 2 3 ^©Hg®fc 
IStftSnSW-N i -A\ifrt>1&Z>U&K& — >2 5A^II/^->2 5 Btl 

%m\zmuvxm^nx^o 

iKSt2 3H:, 013 (c) lC^-r<fc5lC, A 1 N1*:/^>h2 5<h 
©*&ftStttt&tt«t-*&&©§BPS52 3 1 Atfm&/V?—>2 5AIIf&CT^ 
15 lte>nT*3^, IBPS2 3 1 AF*gfc:gmbfeCufg®ffi^2 3 0 AtA 1 Nlf^ 
»^>h2 5(DE®^tt£>tl3lHl8&A^->2 5At^fBftC<};oTfiWl:i 
M^tl^o A 1 N+h^^7>h2 5<D&mz?&l0m-ft>nfztkMi'-h2 6\Z, n 
MK2 3 3^btftl«l 0 1 \zm&M~?Z>£ : 5\ZfeiX\,*Z>o 

±MVfcM,9<Dmm(D^m\z^}z, ^xiocim^ir, ig, & 

20 .ktfl B£— Z\(D%%^, 1R, 1 G, &J:tflB#>BR, G, 43^^ 
B(D5££M&Ni®l 1 A<7)SM^So^T^»t$iir^J:-5^Ufe<7)-C> 

(Dm^mytm^m-m^^z^mizmm-t^ z t^x^, mmx^if^ >mzm 

25 mz<\,*z£frzmftmizmmmMx&%tf, ^9<Dmm<Dmmxmmvrc^^ 
\z^)vvt<DWk<Dmym*mi\\z, frz>mmw~rz>z\txmmmzi&n, n>/\°^ 
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x 1 omzi&mzmznrcmytui r. i g> BfrZK&mmi i 
5 srmR, g, &&UB<Dyttfmm— xuTiciit^nso ^^^d, 3& 

o t— #:w^^e>n^fe^i o i iz&vtr—T, i o^^.6>n^^Ji^:u> 
mmi)m*isT*>tkm7F&*!kvz> z. ttftzK, l e dmt 2 oDSut fsngi&fc&v* 

\zmnz>mytmw 1 ^i^nso 101 t^-x 1 0 t^-tew^ 

\z^x%w^mmut)n^z.t.m^ ^.r^ LEDif2«gn©i 
®^®mi,^^0T, Kii^ffim\z^xmm^z<\,mi&tT:%2>o 

#U-f ^ F§|2 3 UCui2 3 0frt>t£Z>mWkW;<Dl3$&mU2 3(C:LED^ 
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3 l©«iBfclMt&ftSA 1 1«$2 3 2tt, ®!&K«2 3 fcHBItSnfe^ftJEW- 

tHieSS^2 3^Kii^2 3 3^iBP$nTV^<Z)l?, AlNlK/^Vh 
5 2 5 fcS&MR 10 1 fc©fij»fttt««^*n, ItM'>- h 2 6 *^t* 21 t.\Z 

EDf?2 (D^lft "5 m *36"*tf> \ZWt1&t %Z\£ tfvSffi \Zte2>a 

w,$<Dmm<Dwmre\$., m^LEDif2 tRGBmytmz&zmytffi 

1R> 1G, &&ZfilB&m\stt&ytmWl<DM&&1StWVfc&. ffiLEDif 
10 2 fiOi^^MT^f ^tiSefiO^M 1 R, 1G, *5«fctflB£ 

(Yttrium Aluminum Garnet) 5 ffiLEDif 2$ffl 

15 ^frSffiffl-er-rfcR. G, B0DLED*^2£ja8£3fiU SMiffil 

jet, ±mvtc&n<Dmmz^T%m*<D^^M'v$>z> 0 m%.\*. *r— x 

20 7Uy^gMfclSt$nf, 7x<X77^l0LEDi^2^V^C<hfe1J 
tre&So »8©^»l©^IBT?»iWUfc^f7X^JhSILED2 0*|llKS« 

2 sic^gtTt)!^. z.(Dm^\z\tmm\zt>rc'Dxmmmzmn^y)iti : y-m 

H14H fg 9 ©HJfiCD^O^^J^^b, ( a ) ttttSfo*<0te©7&J«0!K 
25 (b) U*r—7s<D®.<DMJ&®U (c) tt^MfClHIia^WrSdr— XOM^ITSS, 
EI 14 (a) fct, ft&Mgl 0 1 SlKH^ttOdr— X 1 O<0*to&>fci«*4*K:jg 
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014 (b) \z, y—Tsioo^m^^mzm^vrchoyvh^. ^r-X10 

014 (c) tt, O^MfcMMM^l oczmifch 

rai oc^mt^^jc> ^r-xi o(D^mm^^7,bmmmiz^xm.mt 

10 4>*^^lB^iH«$n> ^-^H^2i@<D^g|51G(h4<@©^^l51R^ 

MfbJraxfcjrr c: bv^o 

15 01 6H ^BJOlgl 1 ©*l©f ICiSHMIMilOMS^U^ 
(a) te^TO¥®HU (b) U (a) ©A- A^}C*^^^M0Xa5^o 

016 (a) t:^t^-x 1 0 t-ft^Cf fiK^nsM 
I10 1RED2 0frZmM2n&y£&M%Z£<nt£^VtXMf&ZnT&K>, 

LED2 0 ^ tlfe^^MM^pP 1 1AX*»JKSI* 

20 ^m><k5^ill 1 C^MLfciig^tSo &43, IH0^^T«B7^ 
S&iR£^bx^5/^ 0i2i:^-rmiG, 1 Btc-o^xfelsHaiK: 

mmi o nt m=f-mm.%n o ia^mibi i A^j&Mwc^mbfciB&E 
^MiM$'nT*D, &mffi<Dm&izmf*>nz>m^m^i o iakbi o 

25 TPJtfcLED2 0dW^n§. *^JS©^S^43ViX, LED2 0H 

^«fe$n^»feLEDm^2^ffi}CYAG^^^^^^$nfc^SW 

XV^„ 
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EftNtasiiwu mmumomm^mz^xm^nx^^, fc&mmf&z 

ffiSHW#fcA 1 a&JlHII&KttS utiaotilMlfil 1 1 A^wsnx 
V>& 0 KttfmilAU. «H (f 0 , fi.ljS) £Z?|ilMD£III&2l*3££teg 
^<ftt^fU, MSI 0 1©3»?«P«IBJ1 0 lAl:j|lSnfcLED2O0Z 
5 WD^lPHC^rr^ 0 ° ~ 1 1 5 ° <omm. L ED 2 0 \Z#-?Z>%.M$m l l A©3t#: 
£#2. 8 5tcs t r adtUTftS. ^©EftfcJfcl^ Z*fifc2tL 0 ° ~ 9 
0 0 ftUbfeil 2 0° <DfgH©SL#:^T2 7t~3. 4 tc s t r a d izMfc-? Z> Z. <h 

10 0 11CLED2 0£jgirr L ED 2 0 CD&gfcJfcDfc^M©^^ 

^tc, l e d 2 o tfrmmm 1 1 a©ibbks^tkm®3£#^#;*:k:&5 ^ t 

frt>, /£^BH^#tt^#-r^LED2 o^e»^^n5B&^^#t^®i 1AT 

Ritsn, jfci&Ki o i Kigsns <&at$n5. #t 

15 m.^#:^^rt-^)JAViiH7 , fi#ttcDLEDfcjiT§o «&©1r;Mfc<z>383fl&£lfe 
&43, mi l©HJfiO^-e«, @&£«2 3KLED2 0£f&*b&#j££IB 

20 ^HJi©fiJffl©BTI6tt 

&wbfe^=KS:^^> mftm^frzfotti£nr£yt&mftmM\zttfoisTm\i*>n 

&mixmm.&mT%*--7>v>fo%\zw.m-'t2> 1 1. %\z, zmm^n 
rcyt^ymm\z^vxmir^n^Km^^vx^-^mznm^^^ 
5\zviffz&. mmmzmn, &m%<oim^mk&m>mzfflttz\hi>*x% 
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1. 0#l^lf^^»i, 
10 2. H#^*«*ttfWtt£» 

(DISH 2 fc!B*©3Bftg«. 

20 4. twa^s^tt, mmmfc&ytm?&ytmm&ttnxM±vxKy5-<-i?{bzn 

25 mMU±izmmzn, 

mmmmmmut<Dmmmm^mm<Dmmm±Mmz^-Dxm±^rix^^^ 
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6. mmmmM±tmn, is^^x^^z-t^WLiiT^m-^omms^mom 
c h^mwLt,^^m &<Dmm i & e> i ©i^rna* i ^cib^©^^. 

5jc©f5B 2 3 fc3B<R©3Sft£«p 

3fc©«Sffl 2 3 tefB<fc©5B3fc&1t. 

15 

t*#iRt"r*s!f*©*BHiA^ i o (D^nmz^momyt^Wo 

(DISH lii^ll ©vvrna> KBB«©3iBftg|K. 

13. mfoftytm^&stsytmmt. 

MB3«igG©^®#J£#ftbTl£tt£^ 
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zmmomm i & % 1 3 ©v^-rn^ i ^khb«<&38^«. 

15. MiB^m^«, mmmn^mm-^wko-mM\z 

10 

16. mmm^ytm^^^MMW^ytm^(omm^^s m^cmm^&o)^ 

15 17. ^fE@#^^(D^ffl^^^@aSb^:^a:^#mtr^l»^®ffll 

is. mmmmmz. j*sfc#u sfte^wjftSRe-c^snTViSJii:*^* 

<hT£fi3<©t&B 1^5 17 ©wrna> 1 5IKi|Bffc©SB3fe&1K. 

20 

2 1 . Wt&ytm.mztt1r2>K$im<D3LfcM&2 7t~3. 4 tc s t r a dTJ&fcStl 

tv*£ c i^^ii-r^if ^©^h i & e. 2 o ©wrn^ i ^iciam©^^®. 
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23. mm^mmt. mmuwz^xm^n^z.t^w^i'r^m^cDmmi 
5 & b 1 3 ovi-rn^ i mizw,n<DmytmWo 

15 tif3£(D$Sffi 2 5 ?CfB«©^SS 0 

27. t&iBigic(D^ra«, r, g, B^myt&cDytm.^frztsiZz.t&mMt'? 
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